(19) 



Europaisches Patentamt 
Europ an Patent Office 
Office europeen des brevets 




(11) 



EP 1 170 659 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 
09.01.2002 Bulletin 2002/02 


(51) mtci 7; G06F 9/44 


(21) 


Application number: 01305854.0 






(22) 


Date of filing: 05.07.2001 






(84) 


Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


(72) 


Inventor: Hochstedler, Benjamin R. 
Whitefish Bay, Wisconsin 53217-5705 (US) 




MC NL PT SE TR 

Designated Extension States: 
AL LT LV MK RO SI 


(74) 


Representative: Pedder, James Cuthbert 
GE London Patent Operation, Essex House, 
12/13 Essex Street 


(30) 


Priority: 05.07.2000 US 609736 




London WC2R 3AA (GB) 


(71) 


Applicant: GE Marquette Medical Systems, Inc. 
Milwaukee, Wisconsin 53223 (US) 







(54) Automatic layout selection lor iniormation monitoring system 



(57) A method of switching the layout of an informa- 
tion monitoring system is described. Layouts are sets of 
graphical components that are associated with moni- 
tored or sensed activities. The invention provides a 
mechanism for switching the layout when conditions of 
the monitoring system change. The system determines 
the currently used components for the current layout, 
determines the currently used capabilities of the system, 



and determines a correspondence between the set of 
currently used components and currently used capabil- 
ities. The system reviews a group of layouts and deter- 
mines a correspondence between the components in 
the layouts, in the group of layouts, and the set of cur- 
rently used capabilities of the system. A layout switch 
occurs if one of the layouts in the group of layouts more 
closely corresponds to the currently used capabilities of 
the system than the current layout. 
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D scription 

[0001] The present invention relates to methods and 
devices used to display information. More particularly, 
the invention relates to the display of information using s 
configurable arrangements of interface components 
[0002] Patient monitors, computers, and similar de- 
vices present information on a monitoring device or 
monitor such as a CRT display, flat panel display, or sim- 
ilar device. The image displayed on the monitor is often io 
incorporated in a graphical user interface ("GUI"), which 
may include one or more windows, icons, buttons, men- 
us, and similar control elements that may be selected 
using a variety of mechanisms such as a pointing device 
or a stylus, 15 
[0003] Generally, GUIs are made up of a set of com- 
ponents. A user-definable description of the set of com- 
ponents, the attributes of the components, and the ar- 
rangement of the components is referred to as a "lay- 
out." In patient monitoring applications, the components 20 
of a GUI often include parameter blocks, which display 
real-time information about patient vital signs and pro- 
vide controls for adjusting the display of that information; 
waveform windows, which display vital sign waveforms 
in real time and provide controls for adjusting the display 25 
of the waveforms; control buttons assigned various 
functions; and case timers for timing activities. In many 
patient monitoring systems, GUIs are configured such 
that all components in a layout are displayed even if the 
function or activity associated with that component is not 30 
in use. For example, if a GUI is configured to display 
blood pressure, temperature, blood oxygen level, and 
an electrocardiogram ("ECG") waveform, but only blood 
pressure, blood oxygen level, and temperature are be- 
ing monitored, the component associated with the ECG 35 
waveform is still displayed by the GUI (although the un- 
used component is usually displayed in a disabled 
form). 

[0004] The active components in a GUI change be- 
tween phases of diagnoses and treatment. Changes are *o 
also likely to occur when there is a change in the care 
unit in which the patient is monitored, change in the type 
of care unit in which the monitoring system is used, 
change in the type of medical procedure being carried 
out, or other similar change. Further, different users 
(surgeons, anesthesiologists, general practitioners, 
nurses, etc.) often monitor different patient information. 
Thus, the active components in a GUI change frequent- 
ly. 

[0005] It would be preferable, if the layout of the GUI so 
changed with the needs of users and the stage of med- 
ical treatment. However, present information monitoring 
systems that use configuration arrangements of inter- 
face components lack this capability. The invention, in 
one embodiment, provides a method and an apparatus 55 
for automating the chang of th layout of a GUI for an 
information monitoring system. Th system determines 
the active or currently used components of the current 



layout and monitors the system to d tect changes in the 
system's capabilities (e.g., an additional sensor is add- 
ed) or changes in the system's environment (e.g., a 
switch is made from one medical procedure to another). 
After detecting one or more changes in the system, the 
system reviews a group of available layouts and deter- 
mines which, if any, more closely matches the system 
as changed. If an available layout more closely matches 
the changed system, then the system may implement 
an automatic change or switch of the layout or prompt 
the user to change the layout by presenting a selection 
of layout options. Alternatively, the system may do noth- 
ing upon the occurrence of a change or it may check a 
system threshold. If the system is configured to check 
the threshold, it will not implement a layout switch until 
the threshold is exceeded by a value based upon the 
correspondence between the changed system and one 
of the available layouts. 

[0006] A layout change can encompass a change of 
an overall layout (a layout with multiple, and usually dif- 
ferent components), a change of a sub-layout (a more 
specialized version of an overall layout), a change of a 
waveform window (a component designed to illustrate 
waveforms), or a change of a parameter block (a com- 
ponent designed to show non-waveform information). 
[0007] As is apparent from the above, it is an advan- 
tage of the present invention to provide a method and 
system of changing or switching the layout in an infor- 
mation monitoring system. Other features and advan- 
tages of the present invention will become apparent by 
consideration of the detailed description and accompa- 
nying drawings. 

[0008] The invention will now be described in greater 
detail, by way of example, with reference to the draw- 
ings, in which:- 

FIG. 1 is a schematic diagram of a patient monitor- 
ing system. 

FIG. 2 is an illustration of an exemplary layout dis- 
played on a monitor of the patient monitoring sys- 
tem shown in FIG. 1 . 

FIG. 3 is an illustration of a layout group setup dialog 
box. 

FIG. 4 is an illustration of an action details dialog 
box where an event tab has been selected. 

FIG. 5 is an illustration of the action details dialog 
box of FIG. 4 where an action tab has been select- 
ed. 

FIG. 6 is an illustration of the action details dialog 
box of FIG. 4 where an algorithm tab has been se- 
lected. 

FIG. 7 is an illustration of the action details dialog 
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box of FIG. 4 where a weightings tab has been se- 
lected. 

FIG. 8 is an illustration of the layout shown in FIG. 
2 with a dialog box of proposed selections for 
switching the existing layout to a second layout. 

FIG. 9 is an illustration of the second layout dis- 
played on the monitor of the patient monitoring sys- 
tem once a selection from the dialog box shown in 
FIG. 8 has been made. 

FIG. 1 0 is an illustration of the layout shown in FIG. 
2 with a dialog box of proposed selections for 
changing a waveform window layout. 

FIG. 11 is an illustration of a third layout which is 
displayed on the monitor of the patient monitoring 
system once a selection from the dialog box shown 
in FIG. 10 has been made. 

FIG. 1 2 is an illustration of the layout shown in FIG. 
2 with a dialog box of proposed selections for 
changing a subgroup or sub-layout. 

FIG. 13 is an illustration of a fourth layout which is 
displayed on the monitor of the patient monitoring 
system once a selection from the dialog box shown 
in FIG. 12 has been made. 

[0009] Before one embodiment of the invention is ex- 
plained in detail, it is to be understood that the invention 
is not limited in its application to the details of the con- 
struction and the arrangements of the components set 
forth in the following description or illustrated in the 
drawings. The invention is capable of other embodi- 
ments and of being practiced or being carried out in var- 
ious ways. Also, it is to be understood that the phrase- 
ology and terminology used herein is for the purpose of 
description and should not be regarded as limiting. 
[0010] FIG. 1 illustrates a patient monitoring system 
10 that displays information on a monitoring device or 
monitor 12. The system 10 represents an exemplary 
system whereby various types of information may be 
displayed depending on the capabilities of the system 
that are utilized at any particular time. Of course, other 
types of information monitoring systems, such as sys- 
tems designed to monitor a device, animal, or other en- 
tity are encompassed by the invention. 
[0011] The system 10 includes a plurality of sensors, 
including a blood-pressure sensor 14, a temperature 
sensor 1 6, an ECG electrode 1 8, a blood oxygen sensor 
20, and a respiratory sensor 22. Other sensors could be 
added to the system or the sensors shown could be re- 
moved from the syst m. Th type of s nsor used will 
depend on the type of activity monitored. Each of the 
sensors outputs data signals that are deliv red to a 
processor 30. The processor 30 processes the signals 



from the sensors using algorithms known in the art and 
generates a graphical display on the monitor 12. The 
processor 30 may also receive information from other 
sources, such as a second patient, through a network 
s link 32. 

[0012] As best seen by reference to FIG. 2, the infor- 
mation from the sensors 14-22 is displayed in a graph- 
ical user interface ("GUI") 35. The GUI 35 includes a 
number of components that are used to build or con- 
to struct a layout 39. In general terms, a layout is just a 
configuration of components, but as used herein a lay- 
out will generally referto the entire group of components 
displayed on a monitor to display monitored activity. A 
layout does not include components that are part of the 
15 base operating system GUI. As shown in FIG. 2, the lay- 
out 39 has a bed layout 40 (which is simply a layout that 
contains other components.) The components inside 
the bed layout 40 include a waveform window 41 , con- 
trols 42 for the waveform window 41, sub-layouts 43, 
20 command buttons 45, a procedure timer 47, message 
windows 49, and parameter blocks 51 . 
[0013] The number and type of sensors used in th 
system 1 0 changes based on the type of information that 
an end user desires to see. Thus, additional sensors 
25 may be added to the system, sensors may be removed 
from the system, or sensors may be deactivated based 
on the desires of the user. The number and type of active 
sensors determines the capabilities of the system 10. 
As should be apparent, if the system 10 is configured 
30 without a blood pressure sensor, it lacks the capability 
to measure blood pressure. In addition, if the system is 
configured with a blood pressure sensor, but the sensor 
is deactivated, the system 10 is treated as lacking the 
capability to measure blood pressure. These same rules 
35 apply to other types of sensors. 

[0014] How the system 10 displays information may 
be modified through the controls 42 and buttons 45 that 
are associated with the layout 39. The controls 42 and 
control buttons 45 provide an end user a mechanism for 
40 adjusting the display of information to suit that user's 
preferences or needs. For example, using the controls 
42 a user may adjust the location of a waveform as well 
as the height of the waveform. Preferably, the compo- 
nents of the GUI are also created with standard window- 
45 ing-type controls that allow modification of the size and 
location of components. With the control buttons 45, the 
user may configure a waveform window such as by ad- 
justing the rate at which the waveform travels across the 
screen, freeze a waveform or other parameter reading, 
so print a waveform, zero parameter readings, silence ac- 
tive alarms, view information from other sources through 
the network link 32, or adjust alarm settings. 
[0015] As noted above, each layout 39 may be treated 
as a user-definable description of the set of compo- 
55 nents, th attribut s of th components, and the ar- 
rangement of the components of the GUI 35. Each sub- 
layout 43 has a width W and a height H. In the embod- 
iment described herein, the height and width of any sub- 
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layout 43 that wilt be swapped or switched for an existing 
sub-layout must match the height and width of that ex- 
isting sub-layout. Unlike a bed layout, a sub-layout may 
not contain another sub-layout. 
[0016] Each waveform window 41 has a waveform 
window layout (the relationship of how waveforms are 
displayed in a waveform window). Any waveform win- 
dow layout may apply to any waveform window regard- 
less of the size of the waveform window or its placement 
within the containing bed layout or, if applicable, the con- 
taining sub-layout. Waveform windows 41 are used to 
display information that Is best represented in a time- 
changing waveform, such as ECG information and res- 
piratory information. 

[0017] Each layout 39 may contain any number of 
waveform windows 41 or sub-layouts 43. A list of layouts 
is referred to as a "layout group." Generally, a layout 
group contains a homogenous cluster of layouts. That 
is, if a layout group contains bed layouts, it contains only 
bed layouts. Likewise, a layout group could consist of a 
list of waveform window layouts. 

[0018] Layout groups are defined using a layout 
groups setup window or dialog box 60 (FIG. 3). The di- 
alog box 60 provides mechanisms to allow a user to 
browse, view, edit, and define layout groups. The dialog 
box 60 includes a layout groups window 62 with a scroll 
bar 64. The layout groups window 62 displays defined 
layout groups for the system 10. When a user selects a 
particular group by clicking or pressing on its name, the 
details of that group are displayed in a group description 
window 66, an attributes window 68 having an auto 
switch button 68A and a use group-wide event actions 
button 68B. and a group details table or window 69. 
[0019] The group attributes window 68 includes a 
group-wide event actions table 70 with an event column 
70A, an event details column 70B, an action column 
70C, and an actions detail column 70D. A user may edit 
the currently displayed layout group by selecting an edit 
button 71 . Once the user presses the edit button 71 , the 
name, group details, group description, and description 
of the layout group may be changed. The layout group 
type may not be changed. 

[0020] The dialog box 60 also includes a delete button 
72 and- a new button 74. If a user selects the delete but- 
ton 72, the system 1 0 prompts the user for confirmation 
to delete the currently selected layout group. The sys- 
tem 1 0 then deletes the selected layout group. If the user 
presses the new button 74, the system waits for the user 
to enter information concerning the new layout group. 
The information required by the system 1 0 includes the 
type of layouts in the group (bed layouts, waveform win- 
dow layouts, or sub-layouts). Once this information is 
entered, the system 10 then creates a new unnamed 
group and enters the edit mode to allow the userto make 
any necessary modifications, including naming the 
group. 

[0021] The dialog box 60 is designed to permit a user 
to add or edit an entry in the group details window 69 by 
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selecting a row in the group d tails window. Selecting a 
row causes the system to display a summary (not 
shown) of the settings for the selected entry. The group 
details window includes additional features in the form 

5 of a layout column 76, an event column 76, an event 
details column 77, an action column 78, and an action 
details column 79. When a new row in the layout column 
of the group details window is selected, the system 10 
adds a new layout to the active layout group. Once the 

10 user has selected a layout, an event — action details 
dialog box 80 (FIG. 4) is displayed by the system 1 0. If 
the user has selected a row from the group-wide event 
actions table 70 an event action details dialog box (not 
shown) is also displayed. 

is [0022] A bed layout and the layouts of the waveform 
windows and the sub-layouts contained within that bed 
layout are referred to as a "layout set." A layout set Is 
valid only if it can be rendered on the display 12. There- 
fore, a layout set always has one bed layout, and can 

20 contain any number of waveform windows and sub-lay- 
outs. How well the overall layout matches the current 
capabilities of the system 1 0 depends on the combined 
set of waveform window layouts and sub-layouts con- 
tained within the overall layout's bed layout. 

25 [0023] To help ensure that the layout 39 of the GUI 35 
matches the capabilities of the system, the system 10 
is designed such that a user may pre-program the man- 
ner in which the system 1 0 responds to a change in the 
capabilities or environment of the system. For the sys- 

30 tern described herein, there are two categories or types 
of changes that may occur. A first type of change or state 
relates to a change in the capabilities of the system (e. 
g., a blood oxygen sensor is added). In the first state, 
the layout is modified so that information associated with 

35 the added or subtracted capability is displayed in the 
GUI. A second type of change or state relates to a 
change in the system environment (such as a change 
of user, change in the phase of the case, change in the 
care unit in which the patient is monitored, change in the 

40 type of care unit in which the system 1 0 is used, change 
in the type of medical procedure being carried out, or 
other similar change). In the second state, the layout is 
modified according to user specific desires. 
[0024] When configuring the system 1 0, the user may 

45 specify that the system 10 does nothing in response to 
a system change (which is a default setting and referred 
to herein as Option 1). The user may also specify that 
the system specify an automatic layout switch (Option 
2), or the user may specify that an automatic layout 

so switch occur after prompting the user for approval of the 
proposed change (Option 3). Lastly, the system may 
provide a list of layouts (or as noted above a "layout 
group") from which the user may choose, along with a 
preview of what the display will look like once it has 

55 chang d for each layout in the list of layouts (Option 4). 
[0025] For Options 2-4, the user defines a list (or lay- 
out group) of possible layouts to which to switch for a 
particular type of system change. The layout group is 
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the entire list of layouts of a particular type defined on 
the system so that when a new layout is created, it can 
automatically be switched to without having to add the 
new layout to existing layout groups. The user may fur- 
ther define the behavior of Options 2-4 by specifying that 
a "best guess" algorithm be applied to the layout groups 
when a change in the capabilities of the system occurs. 
That is, the best guess algorithm may be applied when 
there is a first state change. For Options 2 and 3, the 
system uses the best guess algorithm to pick or select 
one layout from the layout group that most closely 
matches the current or active capabilities of the system 
10. For Option 4, the system uses the best guess algo- 
rithm to rank the possible layout sets in order of the best 
fit to the worst fit for the current set of system capabili- 
ties. When Option 3 is used, the user has the choice to 
cancel the layout switch, perform the layout switch, or 
pick an alternate layout set. When the user picks an al- 
ternate set, the system operates as if it were configured 
to perform Option 4. 

[0026] Referring back to FIG. 4, the event — action 
details dialog box 80 provides mechanisms for a user to 
define the details of the action to be taken when a par- 
ticular event happens on the system 10. An action is de- 
fined for all of the layouts in a layout group when that 
action is listed in the group-wide event actions table 70. 
When defined in the group details table 69, the action is 
defined for an event that occurs only when the specified 
layout is active. A particular layout may be specified to 
be in more than one layout group. However, the action 
to be taken for a particular event for a layout may only 
be defined once. 

[0027] The event-action details dialog box 80 includes 
four tabs 82, 83, 84 and 85 corresponding to options for 
four areas: events, actions, algorithms, and weightings. 
(Events, actions, algorithms, and weightings are dis- 
cussed in greater detail below.) Under the event tab 82, 
a user may specify whether the layout will respond to a 
change in the system's capability or environment using 
a capability button 87 and an environment button 89. If 
the capability button is 87 selected, no further adjust- 
ments to the system may be made. If the environment 
button 89 is selected, the system 1 0 waits for additional 
data input through a type-of -change-dialog box 91 and 
a change detail dialog box 93. In this manner, the system 
prompts the user to specify the type of environment 
change and the specific instance of that environment 
type. For instance, in the exemplary event action details 
dialog box shown, the event specified is a change of the 
type of "user" to an "anesthesiologist." 
[0028] As shown in FIG. 5, the action tab 83 provides 
mechanisms to permit a user to select one of four action 
or option buttons 95. 96, 97, and 98. (The options cor- 
respond to the Options 1-4 defined above.) If a button 
besides the "do nothing" button 95 is selected, then the 
user may specify the layouts that may be switched to. 
The system 1 0 displays the list of layouts with types that 
match the selected option in an allowed layouts window 



1 00 . The user may then choose from the list of displayed 
layouts in the allowed layouts window 100 by selecting 
the desired layouts. If the user does not select at least 
one layout after selecting buttons 96, 97 or 98, the sys- 

5 tern 1 0 automatically generates a layout set using one 
of the specified algorithms corresponding to the relevant 
action or event. When the user configures a group-wide 
event action, an extra option is available: a use group- 
wide action button (not shown) is displayed by the sys- 

10 tern. 

[0029] As shown in FIG. 6, the algorithm tab 84 pro- 
vides a mechanism to permit a user to select the algo- 
rithm implemented by the system 10 to switch a layout 
upon the occurrence of an event. The algorithm tab in- 
15 eludes four algorithm buttons 102, 103, 104, and 105 
and a current learned weights window 1 07 with a priority 
column 1 0B and a layout column 1 09. Provided the user 
has selected an action with the mechanisms provided 
by the action tab 83, the algorithm buttons 102-105 are 
20 enabled by the system 10, and those buttons may be 
used by the user to make an algorithm selection. 
[0030] The basic best guess algorithm (which is acti- 
vated by selecting button 102) determines the corre- 
spondence between components in a presently used 
25 layout and the active capabilities of the system 1 0. The 
algorithm assigns a perfect score to a layout set that 
monitors exactly the parameters monitored by the sys- 
tem. If the layout set contains extra parameters, the lay- 
out set is given a lesser score than that which matches 
30 perfectly, but it is given a higher score than any layout 
set that is missing parameters. Each parameter is con- 
sidered equal to all other parameters. However, the best 
guess algorithm does not consider command buttons, 
message windows, or procedure timers. 
35 [0031 ] The weighted system algorithm is activated by 
selecting button 1 03. This algorithm builds on top of the 
best guess algorithm by assigning certain user-defina- 
ble weights to certain parameters and/or GUI compo- 
nents. GUI components or parameters that match the 
40 capabilities of the system 10 are multiplied by the 
weight. Missing components are not weighted. The lay- 
out with the highest weighted score is considered to 
have the highest correspondence with the system and, 
thus, chosen to r use in the GU I . A variation of the weight- 
45 ed system algorithm is a weighted system capabilities 
per environment algorithm. This algorithm is activated 
by selecting button 104. In the weighted system capa- 
bilities per environment algorithm, each particular pa- 
rameter and GUI component is weighted differently for 
so different states of a particular environmental aspect. For 
instance, it might be important for a procedure timer to 
be on the display for use in the operating room, but in 
the ICU, it can be more important for a message window 
to be displayed. Thus, these parameters will be given 
55 diff r nt weights dep nding upon the nvironment (e. 
g., an operating room or an ICU) in which the monitoring 
is occurring. Finally : an artificial intelligence or learning 
algorithm may be used where the system 10 builds its 



5 



9 



EP1 170 659 A2 



10 



own weights for layout sets for particular system config- 
urations and environmental states. This algorithm can 
be activated by selecting the button 1 05. In the learning 
algorithm, when a layout set is switched automatically, 
and the user doesnl change the layout switch, the sys- 5 
tern gives that layout set a greater weighting in the fu- 
ture. If the user changes the layout soon after the auto 
switching is performed, then that layout set is given a 
negative weighting for the current system configuration. 
When the user is given a list of layout sets from which 
to choose, the set chosen is given a higher weighting in 
the future unless the user changes the layout set soon 
after. The learning algorithm can be used in conjunction 
with any of the first three algorithms. If the user has se- 
lected the learning algorithm by selecting the learn from 
user selections button 105, and the system 10 has per- 
formed an automatic layout switch because of a specific 
event, then the layouts that were switched to and their 
priorities are listed under a second weightings tab or a 
different dialog box (not shown). 

[0032] The weights of the GUI components for the 
event being configured may be assigned by the user us- 
ing the mechanisms provided under the weightings tab 
85, as best seen in FIG. 7. The system 10 permits the 
weightings to be specified provided the user did not se- 
I ct use group-wide event action button 68 B in the at- 
tributes window 68. The weightings tab includes a use 
global button 120 and a use specified button 122. If the 
user selects the global button 120, then the global 
weightings for the event are displayed and the user may 
change them using input mechanisms 124-146 in a 
weightings window 150. If the user selects the use spec- 
ified button 122, then the global setting for the subject 
event is copied and displayed in the weightings window 
150. Any changes made to the weights in the window 
do not affect the global settings for that event. 
[0033] While the weightings tab 85 provides a mech- 
anism to adjust the weightings of components, the sys- 
tem 1 0 does not permit a user to remove any of the com- 
ponents from the selected layout using the weightings 
tab. If no global or group-wide weights have been as- 
signed for the particular event being configured, the sys- 
tem 10 assigns default weights of "1" to every compo- 
nent in the layout. The user may then specify or adjust 
each component's weight. Global weighting may also be 
adjusted using an edit global weights button 155 in the 
dialog box 60 (FIG 3). When the user selects the edit 
global weightings button 1 55, the system 1 0 displays an 
adjusted weightings dialog box (not shown) that is sim- 
ilar to the event-actions dialog box 80, but lacking action 
and algorithm tabs. The adjusted weightings dialog box 
provides mechanisms to adjust component weightings 
[0034] Another feature of the invention relates to a us- 
er-specified threshold for switching layouts. A user may 
specify a system-wide threshold. The syst m 10 may 
then compare that threshold to the score for the current 
layout set generat d by the presently used layout switch 
algorithm (which may be one of the above algorithms). 



If the threshold is not exceeded, the syst m does not 
switch the layout or prompt the user to change the lay- 
out, even if there is a layout in a layout group that more 
closely matches or corresponds to the current capabili- 
ties of the system 10. The user may set the threshold 
such that no switching will occur if the current layout set 
contains all of the parameters needed for the current set 
of system capabilities, but as soon as the current layout 
set is missing one, the system will make a layout switch 
using one of the layout switch algorithms. 
[0035] FIGS. 8 through 1 3 illustrate the end results of 
implementing the algorithms discussed above. In par- 
ticular, the drawings illustrate changes or layout switch- 
es from the layout shown in FIG. 2 to various other lay- 
outs. 

[0036] FIG. 8 illustrates an implementation of Option 
3 where a pop-up list or dialog box 160 Is presented to 
the user showing the user that the overall layout is about 
to be changed to a new bed layout, Bedlayoutl . Gener- 
ically, the layouts listed in the dialog box 160 and other 
choices listed in the dialog boxes discussed below are 
referred to as "selections." The dialog box 160 includes 
an accept mechanism in the form of an OK button 162 
to confirm the switch, a default selection button 163, and 
a CANCEL button 1 64 to cancel the layout switch. If the 
user selects the OK button 162, the layout is switched 
to a layout 1 70 shown in FIG. 9 . The layout 1 70 contains 
a different parameter block 172 and contains a different 
message window 174. 

[0037] FIG. 10 illustrates the process by which a 
waveform window layout may be switched. If the system 
10 detects a parameter switch or change in system ca- 
pabilities that impacts information displayed as a wave- 
form, the system 10 generates a waveform dialog box 
1 80 with a list of one or more preferred waveform layouts 
1 82. The dialog box 1 80 includes an OK or SWITCH TO 
SELECTED button 184, a CANCEL button 186, and a 
DISABLE AUTOSWITCHING button 188. If the user se- 
lects the SWITCH TO SELECTED button 184, a wave- 
form window 190 (FIG. 11) replaces the waveform win- 
dow 41. The waveform window 190 includes an addi- 
tional waveform display 192, which corresponds to an 
additional ECG lead (III). 

[0038] FIG.1 2 illustrates the process by which a sub- 
layout may be switched. If the system 10 detects a pa- 
rameter switch involving information displayed in a sub- 
layout, the system 1 0 generates a sub-layout dialog box 
200 with a list of one or more preferred sub-layout con- 
figurations 202. The dialog box 200 includes an OK or 
SWITCH TO SELECTED button 204, a CANCEL button 
206, and a DISABLE AUTO SWITCHING button 208. If 
the user selects the SWITCH TO SELECTED button 
204, the sub layout 43 is replaced by a sub layout 210 
(FIG. 13). 

[0039] For th sake of good order, various aspects of 
the invention are set out in the following clauses:- 

1 . A method of switching the layout of an information 



15 



20 



25 



30 



35 



40 



45 



50 



6 



11706S9A2 I > 



11 



EP 1 170 659 A2 



12 



monitoring system, the method comprising: 

determining a set of currently used components 
for a first layout; 

determining a set of currently used capabilities 5 
of the system; 

determining a correspondence between the set 
of currently used components and the set of 
currently used capabilities; 

reviewing a group of layouts and determining a 10 
correspondence between the components of at 
least one layout of the group of layouts and the 
set of currently used capabilities of the system; 
and 

switching from the first layout to the at least one *5 
layout if the correspondence between the com- 
ponents of the at least one layout of the group 
of layouts and the set of currently used capa- 
bilities is greater than the correspondence be- 
tween the set of currently used components 20 
and the set of currently used capabilities. 

2. A method as claimed in clause 1 , wherein the act 
of determining correspondence between compo- 
nents of at least one layout of the group of layouts 25 
and the set of currently used capabilities of the sys- 
tem includes implementing a best guess algorithm. 

3. A method as claimed in clause 2, wherein a high 
score is assigned to a layout that exactly matches 30 
the set of currently used capabilities of the system. 

4. A method as claimed in clause 2, wherein a layout 
containing more parameters than the parameters 
associated with the capabilities of the system is as- 35 
signed a score that is higher than a layout with less 
parameters than the parameters associated with 

the set of currently used capabilities of the system. 

5. A method as claimed in clause 1 , wherein the act *o 
of determining a correspondence between compo- 
nents of at least one layout of the group of layouts 
and the set of currently used capabilities of the sys- 
tem is implemented using a weighted system algo- 
rithm. 45 

6. A method as claimed in clause 5, wherein prede- 
termined weights are assigned to layout compo- 
nents. 

so 

7. A method as claimed in clause 6, "wherein lay- 
outs arc assigned weighted scores based on the 
weights assigned to their components. 

8. A method as claim d in claus 7, wher in the at 55 
least one layout is a layout with the highest weight- 
ed score. 



9. A method as claimed in clause 7, further compris- 
ing defining a layout switch threshold. 

10. A method as claimed in clause 9, further com- 
prising comparing the layout switch threshold to a 
weighted score of a chosen layout. 

11 . A method as claimed in clause 10, wherein lay- 
out switching is prevented if the weighted score of 
the chosen layout is less than the layout switch 
threshold. 

12. A method as claimed in clause 1, wherein the 
act of determining correspondence between com- 
ponents of at least one layout ot the group of layouts 
and the set of currently used capabilities of the sys- 
tem includes building weights for layouts according 
to particular system capability and environmental 
stales. 

13. A system for monitoring activity, the system 
comprising: 

a processor operable to generate a layout hav- 
ing a plurality of components and to switch at 
least one of the plurality of components of th 
layout to another component upon the occur- 
rence in a change in a capability or environmen- 
tal state; 

a plurality of activity sensors, each sensor cou- 
pled to the processor; and 
a monitor coupled to the processor. 

14. A system as claimed in clause 13, wherein the 
processor is operable to switch the layout to another 
layout. 

15. A system as claimed in clause 13, wherein the 
layout includes a bed layout. 

16. A system as claimed in clause 15, wherein the 
layout includes at least one parameter block. 

17. A system as claimed in clause 15, wherein the 
layout includes at least one window layout. 

18. A system as claimed in clause 13, wherein the 
processor is operable to generate a dialog box hav- 
ing a selection and an accept mechanism. 

19. A system as claimed in clause 13, wherein the 
processor is operable to generate a dialog box hav- 
ing a plurality of selections and an accept mecha- 
nism. 

20. A system as claimed in clause 18, wherein th 
dialog box has a cancel mechanism. 
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21. A method of switching layouts in a monitoring 
system, each layout having one or more compo- 
nents, the method comprising: 

determining a set of currently used components 
for a first layout; 

monitoring the system to detect one or more 
changes in the system; 
after detecting one or more changes in the sys- 
tem, reviewing a group of layouts and determin- 
ing a correspondence between the compo- 
nents of at least one layout of the group of lay- 
outs and a set of currently used capabilities of 
the system; and 

providing a switch option interlace if the corre- 
spondence between the components of the at 
least one layout of the group of layouts and the 
set of currently used capabilities is greater than 
the correspondence between the set of current- 
ly used components and the set of currently 
used capabilities. 

22. A method as claimed in clause 21 . wherein the 
act of determining a correspondence includes im- 
plementing a best guess algorithm. 

23. A method as claimed in clause 22, wherein a 
high score is assigned to a layout that exactly 
matches the set of currently used capabilities of the 
system. 

24. A method as claimed in clause 22, wherein a 
layout containing more parameters than the param- 
eters associated with the set of currently used ca- 
pabilities of the system is assigned a score that is 
higher than a layout with less parameters than the 
parameters associated with the capabilities of the 
system. 

25. A method as claimed in clause 21 , wherein the 
act of determining a correspondence is implement- 
ed using a weighted system algorithm. 

26. A method as claimed in clause 25, wherein pre- 
determined weights are assigned to layout compo- 
nents. 

27. A method as claimed in clause 26 : wherein lay- 
outs are assigned weighted scores based on the 
weights assigned to their components. 

28. A method as claimed in clause 27, wherein the 
at least one layout is a layout with the highest 
weighted score. 

29. A method as claimed in clause 27 : further com- 
prising defining a layout switch threshold. 
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30. A method as claimed in clause 29, further com- 
prising comparing the layout switch threshold to a 
weighted score of a chosen layout. 

31 . A method as claimed in clause 30, wherein lay- 
out switching is prevented if the weighted score of 
the chosen layout is less than the layout switch 
threshold. 

32. A method as claimed in clause 21 , wherein the 
act of determining a correspondence includes build- 
ing weights for layouts according to particular sys- 
tem capability and environmental states. 

33. A method of switching layouts in a monitoring 
system, each layout having one or more compo- 
nents, the method comprising: 

determining a set of currently used capabilities 
of the system; 

monitoring the system to detect one or more 
changes in the system's environment; and 
after detecting one or more changes in the sys- 
tem's environment, reviewing a group of lay- 
outs and determining a correspondence be- 
tween the components of at least one layout of 
the group of layouts and the set of currently 
used capabilities of the system. 

34. A method as claimed in clause 33, further com- 
prising providing a switch option interface if the cor- 
respondence between the components of the at 
least one layout of the group of layouts and the set 
of currently used capabilities is greater than the cor- 
respondence between a set of currently used com- 
ponents of a first layout and the currently used ca- 
pabilities. 

35. A method as claimed in clause 33, further com- 
prising switching from the first layout to the at least 
one layout if the correspondence between the com- 
ponents of the at least one layout of the group of 
layouts and the set of currently used capabilities is 
greater than the correspondence between a set of 
currently used components of a first layout and the 
currently used capabilities. 

36. A method as claimed in clause 33, wherein the 
act of determining a correspondence includes im- 
plementing a best guess algorithm. 

37. A method as claimed in clause 36, wherein a 
high score is assigned to a layout that exactly 
matches the capabilities of the system. 

38. A method as claimed in clause 33, wh r in a 
layout containing more parameters than the param- 
eters associated with the capabilities of the system 
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is assign d a score that is higher than a layout with 
less parameters than the parameters associated 
with the capabilities of the system. 

39. A method as claimed in clause 33, wherein the 5 
act of determining correspondence is implemented 
using a weighted system algorithm. 

40. A method as claimed in clause 39, wherein pre- 
determined weights are assigned to layout compo- 10 
nents. 

41 . A method as claimed in clause 40 : wherein lay- 
outs are assigned weighted scores based on the 
weights assigned to their components. 15 

42. A method as claimed in clause 41 , wherein the 
at least one layout is a layout with the highest 
weighted score. 

20 

43. A method as claimed in clause 41 , further com- 
prising defining a layout switch threshold. 

44. A method as claimed in clause 41 . further com- 
prising comparing the layout switch threshold to a 25 
weighted score of a chosen layout. 

45. A method as claimed in clause 35, wherein lay- 
out switching is prevented if the weighted score of 

the chosen layout is less than the layout switch 30 
threshold. 

46. A method as claimed in clause 33, wherein the 
act of determining a correspondence includes build- 
ing weights for layouts according to particular sys- 35 
tern capability and environmental states. 



Claims 

40 

1. A method of switching the layout of an information 
monitoring system (10), the method comprising: 

determining a set of currently used components 
(41 , 42, 43, 45, 47, 51 ) for a first layout (39); 
determining a set of currently used capabilities 
of the system (10); 

determining a correspondence between the set 
of currently used components and the set of 
currently used capabilities; 50 
viewing a group of layouts and determining a 
correspondence between the components of at 
least one layout of the group of layouts and the 
set of currently used capabilities of the system 
(10); and 55 
switching from th first layout to the at least one 
layout if the correspondence between the com- 
ponents of the at least one layout of the group 



of layouts and the set of currently used capa- 
bilities is greater than the correspondence be- 
tween the set of currently used components 
and the set of currently used capabilities. 

2. A method as claimed in claim 1 , wherein the act of 
determining correspondence between components 
of at least one layout of the group of layouts and the 
set of currently used capabilities of the system (1 0) 
includes implementing a best guess algorithm. 

3. A method as claimed in claim 2, wherein a high 
score is assigned to a layout that exactly matches 
the set of currently used capabilities of the system 
(10). 

4. A system (10) for monitoring activity, the system 
comprising: 

a processor (30) operable to generate a layout 
having a plurality of components and to switch 
at least one of the plurality of components of 
the layout to another component upon the oc- 
currence in a change in a capability or environ- 
mental state; 

a plurality of activity sensors (14, 16, 18, 20, 
22), each sensor coupled to the processor; and 
a monitor (12) coupled to the processor. 

5. A system (10) as claimed in claim 4, wherein the 
processor is operable to switch the layout (39) to 
another layout (170). 

6. A system (1 0) as claimed in any one of claims 4 or 
5, wherein the layout (39) includes a bed layout 
(40). 

7. A method of switching layouts in a monitoring sys- 
tem (10), each layout having one or more compo- 
nents, the method comprising: 

determining a set of currently used components 
for a first layout (39); 

monitoring the system (10) to detect one or 
more changes in the system; 
after detecting one or more changes in the sys- 
tem, reviewing a group of layouts and determin- 
ing a correspondence between the compo- 
nents of at least one layout of the group of lay- 
outs and a set of currently used capabilities of 
the system; and 

providing a switch option interface (160, 180, 
200) if the correspondence between the com- 
ponents of the at least one layout of the group 
of layouts and the set of currently us d capa- 
bilities is great r than the correspondence be- 
tween the s t of currently used components 
and the set of curr ntly used capabilities. 
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8. A method as claimed in claim 7, wherein the act of 
determining a correspondence includes implement- 
ing a best guess algorithm 

9. A method of switching layouts in a monitoring sys- 5 
tern (10), each layout having one or more compo- 
nents, the method comprising: 

determining a set of currently used capabilities 
of the system (10): 10 
monitoring the system (10) to detect one or 
more changes in the system's environment; 
and 

after detecting one or more changes in the sys- 
tem's environment, reviewing a group of lay- *5 
outs and determining a correspondence be- 
tween the components of at least one layout of 
the group of layouts and the set of currently 
used capabilities of the system. 

20 

10. A method as claimed in claim 9 further comprising 
providing a switch option interface (160, 180, 200) 
if the correspondence between the components of 
the at least one layout of the group of layouts and 

the set of currently used capabilities is greater than 25 
the correspondence between a set of currently used 
components of a first layout and the currently used 
capabilities. 
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